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Pharmaceutical compositions 

This invention relates to oral pharmaceutical compositions comprising a macroHde, e.g. a 
r^amycin or an ascomycin, in a solid dispersion. 

5 Rapamycin is an immunosuppressive lactam macrolide produceable, for example by 
Streptomyces hyproscopicus. The stnicture of rapamycin is given in Kesseler. R. et al.; 
1993; Helv. Chim. Acta; 76: 117. Rapamycin is an extremely potent 
iminunosuppressant and has also been shown to have antitumor and antifungal activity. Its 
utility as a pharmaceutical, however, is restricted by its very low and variable ■ 
10 bioavailability. Moreover, rapamycin is highly insoluble in aqueous media, e.g. witer, 
making it difficult to formulate stable galenic compositions. Numerous derivatives of 
rapamycin are known. Certain 16-O-substituted rapamycins are disclosed in WO ^ 
94/02136, the contents of which are incorporated herein by reference. 40-O-substituted 
rapamycins are described in. e.g., in US 5 258 389 and WO 94/09010 (O-aryl and^O-alkyl 
JI^. ..^T^yii"5L^O ?2/05J79 (carb^^ 18^ 6'^2. (amide-este^), US 5 

118 678 (carijamap_^),. US_5 5 i|i 413 (acetals), US 5 

94/02136 (mcthoxy derivatives), WO 94/02385 and WO 95/i402f (alkenyl' deri^^^ all 
of which are iria)Tporated herein l^j?*f^^ce. l32-0-dihydix) or substi^ted rapainycin are 
20 de5crib^>fc.g..% US 5 256 790. incorp^^ herein by reference. 



Further rapamypin derivatives are descrit^d in PCT application number ip96/0r441, fbr 
example 3^-deo^rapamyci^, as -described in Example 1, and 16-pent-2-ynyloxy^32(S)-' 
^y^^^^^ as described in-£xai^l<^ 2 ajid 3. The contents of PCXapi^icationi 
numbed EP96/02441 are incorporated ^herein by ffeference. 



25 Rapamycin- and i^ stmcmrally similar ^alogues and derivatives are terffifeicoll^tively 
lierein asi/rapamycins". ■ - ' --'^-f 
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On oral administration to humans, solid rapamycdns, e.g. r^amycin, may not be absorbed 

J.- r?i7.:l9 .:any.:SignifiC^ intb'^the^bloodsth^ -Sui?)16 toMiires'are'imo)^ for rapamycins, 

e.g. rapamycin, with conventional phaimaceiitic&l excipJients-^ however, disadvantages 

encountered with tiiese compositions include unpredictable dissolution rates, irregular 

10^ : rJ^^^V-^^^ty^^ afidiiitstabiii^r-To^^da^ iio'donvenimtiy ad^^ oral 

. . . ..spUd^fomid^^ ' ■ ^ 

Accordingly, in one aspect, this .iiivention' provides^ phaitMLcautica^ composition in the 
form of a solid disp^sion comprising a rapamycin and a carrier medium. 

The compositions of tiiisinvention. provide a^Mgh^bidavail^m^^ are 
10 convenient to administer, and are stable. 

^^-^ ^P^i^ycin usa^^^^^^ 

derivative thereof. - for example.as^^^ above or in &e abdVfe-mentibn^^ 
applications. - 



730 aci i 



Thus the rapamycin used. in; thq^soHd^dispersim 
15 rapamycin or an 0-substituted derivative in which the hydroxyl group on tiie cyclohexyl 

drn^^i^?^:?-/^^^ ^1 hydro^a^lT'hyMj 

acylaminoaOgrl and .ammpalkyl; ::e;g. M describedn'inWO54/O0Ol6,f^^^ 4i3i)-(2- 

U .;..:^y^S.^)f ^P^^^ and 4G40K2-&e1t&3iKbe^^^ TKe rapamycin 

:20^^,^er3^^ 26r pri28tsubs|tituted:deriyktiv^ ^ '^^^ -^^'-^ -"-"^--^ ~ ^■ 



PrefejTe;4 rapamypins for use in the'SoM dispersion 'c6n:q)6sitions "of tWS ' Mv^hiion^include 
........ !?Baipycin,/OTO.^^^^ ^ 16^pbiii-i-ynyloxy- 

^^^(S)-dyiydrx)rapapycin, • A m preferred r^imyein 'is-40^fiihy<yb rapamycin 
. . ,(hercinafter rcfeniEd tq^^^^^ " . ... 

25 Numbering of rapamycin derivatives as used herein refers to the strucmre disclosed as 
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... V. .:n -.:>^^?™'^Aif-P^^i P"bl^hed PCT^ligatipBi WO:96/13273,= thei^contents of which 

rapamycin, e.g, 4Qr(H2--^jrdipxy)^ethyl qr rapamycin/ With'thb xaiiier medium. 

5 In the solid dispersion, the rapamycin is in amorphous or substantially amorphous form 

,,,, -. ... ,^?fJs^P^Y?jc^y ....:;3 7i v.: , /'aailv:. ::; 

Compositions of this invention may be administered in any -convenient form, for example 

The rapamycin may be present in the composition in an amount of about 0.01 to about 30- 

^ ^^^^^ 

•Si, .q^b?° ^9nfTr^?^'^^5^ 9? l^e^ total weight iSrf-thfcifcpmpositidn; ' ' ' 

The carrier medium is present in an amount of up to 99.99% by weight, for example 10 to 

vi-m 11..:'^"% ^S^^^. QJ?. ^h.e,:to^alc weight -ofefe^ c\?vtx,:,s-! j -.udT .^j.. 

hyd^9?^roPYlmethylceUi^5)s^ 
:,rar. -.ir,:Wy ^'^'^,^:m^ym ^:icm apparent, dynfinic Viscosity. 'ei^ b^^^^ 100 cps 
'as measured at 20*C for a 2 %; by.weight aqueous solution. e:t-beToV50 6i,i. pi«f^ably 

below 20 cps, for example HPMC 3 cps. HPMC is well-known and described, for 
7of if^^P^^'iP.^'^^^^^^^^k-Of Pha^ 

. .P^^'^e^^al Society of Great Britain and American Phaiinaceutical Associktion, 1994, 
: - . . -/ P'^?: r°:^^?;.i^® ?9?tents pf .^^ Hmc, 

including HPMC 3cps, is available conmiercially under the trade name -Phaiihacoat 603 
from the Shinetsu company. 

25 PVP is avaHable, for example, under the name Pdvidone (Handbook of Pharmaceutical 
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Excipients), and a PVP having an average molecular weight between about 8,000 and 
crabout:50,000Dalt6ns is prdEc^^ ' *^ '^^-^^^ 



# 

In another embodiment the carrier medium comprises 
T ^r- ^: ? hydroxypropylcisllulose (HPC)' or^a dehvadye thereof. Examples of HPC 
5 " dbrivatives ihtiude'those having low dyiiariuc viscoi^ty k^ media, e,g. water, e.g 

- i below about 400 cps, e.g fc^low 150 cps as meWured in'a 2% ajqueous solution at 25"C 
' '-'''Preferred HPG derivatives hive'a Tow* degree of substitution, and an. average molecular 
^ ' " weight below 'about 200.000 Daitbns;,* eg: between 50,660 and ISoioOO Daltons. Examples 
of HFC available commercially^ indfude EF and Kliicel JF fix)m the 

10 Aqualon conq)any; and Nisso HPC-L available from Nippon Soda Ltd; 

. .. a polyethylene giycoftPEdj:'E^ average molecular 

weight between 1000 and 9000 Daltons, e.g. between about 1800 and 7000, for example 
rc- PEC3E.2000/PEG.4000 or P^G SOBO^kiidiidd^ bf i^afm^eutical ^ipients); 

t ft... .1 - - ••• • -•— - ' -i 

a saturated polyglycolised glyceride, available for example under the trade mark 
15 Gelucir, e.g. Gelucir 44/14,^53;]f0r50;13;^2^ or 

i - ?:a..cycIddexQin.^f6r exknple a^-'P^^ Examples of 

suitable p-cyclodextrins include methyl-p-cyclodextrin; dimetiiyi-0-<^ciodext^ ■ 
hydroxypropyl.p-cyclodextrin; glycosyl-^-cyclodextrin; maltosyl-B-cyclodextrin; sulfo-B- 
cyclodextrin; sulfo-alkylethers of ft-cyclodextiin, e.g. sulfo-C,^-aikyl ethers. Examples of. 
10 a-cyclodextrins include glucosyl-a-cyclodextrin and maltosyl-a-cyclodextrin. 

The carrier medium may further comprisi a Vjiter-^bliible or water-insoluble saccharose or 
other acceptable carrier or filler such as lactose, or microcrystalline cellulose. The filler, if 
. a, present ,is:generally in an amount of up tb"aboui30% by wdight, e.gVO.5 to 20 wt-%, 
: .: :,pjTrferably,;.&oin about 5 -tb-about'l5% by weight of the conqidsitiori. ' NCcrociystalline 
15 ; /cellulose, is aVailable commercially liioder the trnde^hame^Avic^^^^^^ FMC 
'frilCoiporation. ^ " • : - ^' "--^"^-^ - ^ -'^ ^ ^ 
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The carrier mediuin may further comprise on^ or mpre surfect^nts; for example a non- 
ionic, ionic, anionic or amphoteric surfactant Examples of suitable surfactants include 

" ._P»l3;^3cy«^km^^]^fi^^ known, for 

"^^^^S^x^lo— '^^^^^^^^ as-described in Hfedler, H. P. 

5 "Le^on d^^ffiifsstoi^^ ffir Pham^ angre^izende .Gebiete". Editio 

'.Z ^^^^'r ■^??^? ^!°^f ^'.^.^,'^r'^?^:^'^:^?P3?4^ the.cpntents of which 

' block polymer |s..Pploxainer 188 available frpm.flie BAS? company; .^ 7 v-. 



ethoxylated cholesterins known, for example, under the trade name Solulan, for 
° ^^^?^-9?^ ?f^?F?^^y' f'Y^^^ye. ^^P^^tiie Amerchpl company;- 

glycol succinate (TPGS) available from the Eastman company; ^ 

. .. :. ,^ cfaoHc, acid- or a-salt, e.g. 

sodium cholate; or , . , . 



leciUiin. 



If present in the compositions of this invention, the surfactant(s) is generally in an amount 
„ . °f '° 20%^ for, example. 1 ,tp 15%. by weight. _ . C -z r-. t ; • ' • 

C^e or piore di^mtegra^ts may be included in the compositions of : this. invention. 
Examples of dismtegr?nte. include Polyplasdone fHan^^^ Pharmaceutical: Excipients) 
^^^^^y.^°^^^¥^yr^9^:^^^l company;, sodium starch glycolate-avaSable^:': 
commercially from the Generichem company; and crosscannelose sodium/av^able under 
the trade marie Ac-di-sol from FMC Corporation. One or more lubricants, for example 
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magnesium stearate or colloidal silicon dioxide, may further be included in the composition 
i.- r.- .ofctms mv<^ntidn in an m 5 weight %, e,g. 0.5 to 2wt-%, based on the 

::5:;v:;:r: weight of theldomiw^ . : - - • - - 

? !; u, It inay be advaiitageouk to include t)he^of more flavoiinng agents in the con5)ositions of 
5 this invention, - - - ^ • 

; V -y The .present £5)pKcmts' have oStaine^^ usinjg suifactant-fifee rapamycin 

cbmpositionsj In-ariother'aspecl;* therefore, this~invehti6ri provides a surfactant-ftee solid 
, - dispersion compbsidoh 

; : Antioxidants i and/or stabilisers-kay be lncluded'm the*coiiip6^itibns in an 

10 amount of up to about 1 % by weight, for example between 0.05 and 0.5 % by weight 
;^E>^^plesvof: antioxidahts^itfd^^ Eydroxytblu^iie," DL-a-tTCophcrc^^^ propyl 

- ^> gaIlatei;^ascobyt palmitate-^anf# fifirimii^^idv' "M^ a^ld is' an ^propriate stabiliser. 

In one embodiment of this invention, the composition comprises up to 30% by weight, e.g, 

-lid ^ c ^ lytp 20:-Wt-%, 40^0J(2-h:ydr6xy)e%i ^^pa^^ 95 eig. 30 to 90%, HPMC 

_15,.^-^b}^vi^ight:,^: t::\ys.J'l z;:::^ 'no^iiT ni .b-crr- i.- -rj... ^ M.r^^- - 

• ; = : r ;^?,ig|??\rati r^^yciii' to ^earner mediM^'m^ of this invention 

is generally no more* than d:3, prefferably^les^i!ia£'i;^ ■ -'-"^ '^^^ * ' 



- il^.-2inpther aspect fof pi^iiarifag'a sbUd^ 

, compositiipn^ 'i^ l: f;.c.r .^a lo: ^ i ^.^^ - 

... ■-' 

20 In one embodiment the compositions of this mvention may be obtained by dissolving or 
■> J suspending,, the rapamycin and -carrier medium m a solvi^nf or solvent mixture. The solvent 
may be a single solvent or mixture of solvents; ahd the Brder 6f dissolution and suspension 
of the r^amycin with the carrier medium in the solvent may be varied. Solvents suitable 
: .ijs/^f. l^^:"^ P^^^g soM dispereioh compositions ctf this ihvenfibn may be organic 



4 ■ 

'wo 97/03654 

PC7r/EP96/03066 

-7- 

an ester. e.g. 

ethylacetate; ^ ether. e.g. diethyl ether; a ketone,,^g. acetpne^^ 

hydrocarbon, e.g. dichloioethane. A convenient solvent mixture is an ethanol/acetone 

"^"^ ^'^^f ^ ^^fg^:;^^^^^^^^ 10:1. 
5 ' for exinple 1:5 to 5:1. 

JyPicaUy^ ^^-.^^^^f^-^^.FOC^m-^^^tinjt iatio..brweiPt with the 

. ",'*^.?cVu ? ^ ev^orated^d the.rapai^dri co^cipitated 
with <=^e, in^um,^ T^^^ 

pressure, sieved and milled. The miUed dispersion may be combined with other excipients 
J-?.r-??l-r W«?5ed as.,a:,tablet. qr^iljerf info sachets' br'gelaiin c^psulelf 

;.L; ^nd^eS^WPS: tfe^melt .with, thecrapaai^.- e.g. by 

stirring, optionally in the presence of a solvent or solvent mixmic as described herein. 

15 techniques as described, for example, in Theory and Practice of Indhkn'al- m>n£dcy, 

Lachmann et al.. 1986. A suspension as formed above is dispeised through a nozzle into a 

.ri rd^f^^?^^^^^'!^ solvent iS-ev^pbfaiedbn passmg 

through the nozzle, and §nely-dig>ersed;pm»ele5^^^^^ 

- l^^f"'^^?^^!^^^^^^^^ size of 

to less than about 0.5mm. for example less than about 350 »un,^vg.^a£>out foa to about 300 
pm. 

^,^i^'^°^^^^^^ir^9^on are useful for the known' indications of the 
?^*?ya?.-e.g. Ae.fpliowing conditions: - . - - - .-c • ••■ . - . ..- 



- : . .l?^fQ^;^d prevention of organ pr tissue aUo- or xeno-traiiisPlant 
5 rejection.-e.g. for the ti^ent of recipients of e.g. heart, lung, combined heart-lung. hver. 



wo 97/03654 PCT/EP96A}3066 



kidney, pancreatic, skin or corneal transplants. They are also indicated for the prevention 
of graft-versus-host disease, such as following bone marrow transplantation. 

311 . .. c - rj, b) i' r: Treatmenf ^d plrevehti^^ disease and of iiiflammatory 

conditions, in particular inflanunatoiy conditions with an etiology including an autoimmune 
5 component such as arthritis (for example Aeumatoid arthritis, arthritis chronica progred- 
: . - iente and arthritis d^^^ '^d irheimiatic diseases^ Specific autoimmune diseases for 
ir - .wWch the compounds bf^&e^ i^^ employed include, autoimmmie 

;:: . hematologiGal disdfdeK^(inclu'diiig e.g^. henoLolytic anaefnia, aplastic anaejnia, pure red cell 
: ajiaeima ahd-idiopatttic thfombo^c^nia), systemic lupus eiytiiiematosus, polychondritis, 
10. sclerodoma, Wegener gtiiiiiamafosisVdennatom^^ chronic active hepatitis, myasthenia 

gravis, psoriasis, Steven- Johnson syndrome, idiopathic sprue, autoimmune inflammatory 
r o:: :ih:oweLdisease (incliiding'^^ colitis' and Crohn's disease) endocrine 

,ri::y(pphthahnopathyv Griiveis primary billiary cirrhosis, 

juvenile diabetes (diabetes mellitus type I), uveitis (anterior and posterior), 
;15;oi:rkeratoconjUnctivitis^ s^ lung fibrosis, psoriatic 

e. j;I ::ai5hritisrgldmeruIohephntis (wtli'l^ e.g. including 

-,r^^ deHnatomyositis. r i 

20 d) Treatment of muiff^fiiig iesist^^ 

in cancer patients and AIDS patients who will not respond to conventional chemotherapy 
^c.o -^^b^causA'the, medication^ by Pgp^ he compo^^ ^e therefore 

. i vusefolrf the efficacy of otti^ ageiits in the treatment and 

control of multidrug Kssistant bdhditiori s subh^'as 'mbiti^Tig resistant cancer or multidrug 

25 resistant AIDS. 

e) Treatment of proliferative disorders, e.g. tumors, hyperproliferatiye skin 
^,r^>::disoIde^ahdihe liker= ..ic..-:; ^^a.-. - 

r- .;"> " : of)' ": * Treatment •GF^fung^'infectibtiS.'' ^ 
- ' : . g) 'v. lTreatnieht and- prevention' of potentiating the 
30;.:;.2ction^f;^eioids.^ -v::: . ; . . .'^-^ > — 

>.r:- - o * h)x. : ' Treatment- and' prevehtibn 'of ^ii&ectioh,'esp^^ by pathpgens 



[noui rr ^ 

tidippathic 'nephrotic SynaromeOT*mffiin&^ and. juvenile 
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... if 



having Mip or ]VCp-like factors. 
^ „ , . ,5^,^ .^'^^^^ir macrophilin binding 



immunosuppressants. 



■ ■ . :^ S^l^^^i^''^.-^?^?'^^^ e.g. as a 

^ 'f^l^^f^J^ Img 
. J^:!^^''^^^^'^;^!^^^ aQ450.ing^fbr example 

^- ^Zr-^^r^'Zdu^-j^Si^ '^^^^^^i^W^::^^^^^'^ for administration 1 to 5 times 
. ... ...c , . iiaily de^ndiiii biwn^^^ the- phase of therapy. andCthe like: 

^ '^Z^J'li^f^P^f^^m .^:^^tej:?d,depends on severaJ^ factors, for 
."icnrhSr ^^"^^"ff^^M^S^^ Qf.theirapaniycin:; 

oac SS?;??f^^M'?^::S?BM^Sfi?»9a9rb^^^^ in. 

^ 3??VSf^?^'S?^S'¥-^"^^^^ levels of 



"^=^75-!?^^^! 3tignt6:rl00©.iiag.: fe^. 5mg to 

lOCtog. of active agent per day for a 75 kilogram adult and in standard'^anMaP models. 
15 The increased bioavailability , of .th5. dnig^^^s^ by iehe coifipositions can be 

observed in standard aninial tests .and .in climcal trials - ..r- - .--. - 0^ 

y'<l,-:,:-3 sS^-.^S??£^S^-:?^'*A:^?V^ W ^ <^9?ted«4^ e^W^^u^^ coating. 

- 20 " Hydroxypropyimethylcellulose succinate. 



ilie rapamycih'used in the compositions of this invenUon, e,g,; :4(H)£(2-hyaroxy)ethyl 
rapamycin or rapamycin. may be in crystalline. OT,;amog)hpus,foEm prior to formation of 

^ r^fev.^^^ th^Wntjon is. that th^ rapamycin need 

= not be crystalline, thus the rapamycin may be used direcdy in cbmbin^on^^fai. exmiple 

^ ... ^. ^°^,r=?V.^^ •^f?^^?^,^^^ in advance. -.Another advantage of the 

• - ^ mvefation is that dissolution rates of the soUd dispersion are higher than dissolution rates 
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_ .10- ' .-•.^c.v..vc- 
found for a crystalline rapamycin or an amorphous rapamycin in a simple mixture. 

In another aspect, this invention provides a pharmaceutical composition In Ihe form of a 
solid dispersion comprising an ascomycin and a carrier mediunt 

Examples of suitable ascomycins for use in 'ibJ solid ddsp^ of this 

5 invention include ascomycin or a derivative thereof, e.g. 33-epi-chloro-33-desoxy- 
aseomycin: >r:o^;^/:\:r.;. J n^:/" •V-.o.. :-ca:.::"> -2. ^ ,ii:.:-c ^^^^ > ^ "'^^ 

To date there is no conveniently administrable oral solid formulation available for 33-epi- 
rxWoro^33-desoxy-asc -^Invanit^ther^aspec^- thbre^ ibis invdiMbii provides a 

..^ pharmaceutical composition in- the'fotm.of .a s6lid dispeiiion comprising 33-:epi-chloro-33- 
IjO., .d^SQxy-ascomycin:a4d.a;carri£ ' " - ~ 

g:; v\T^? pojnpoujcylj 33-epi-ehloro^33ides^^ described' in putlikhed 'European 

application EP 427 680 undenExampie^66a:'?^nLr:^ 2^- - • : '•rc-r':^.'^ '\p ^ "i^ 

lo :-::::^J^z•■:' br^ -v jr:: r ; -cl -'^ 

'::-y/^^'^P}79P^W^^^^^ Compound Y. - 



Th^:,ascomycm^^^ a high 

15 bjog^yailabUiQ^ of^^ convenient ^o' administ€j,-and are stable. 



The ascomycin, e.g. compound Y, may ,be j^resent: in theVcompdsition in an amount of 
abq^Lp^Ql;to,ab©^^ w/w. ^ 

^r, may comprise; any of theraforeiendorieU compohents in'imounts by 

. wt-^ 3^ described ^boye., . Suitable) water-soluble' polymersf byclodexdiiis and other 

'° e55ifii^t?;v^-8vS.^^^^^ '^Q^ 33repiH:hloro-33-desoxy-ascomycin compositions 

of.tbis invention ^rej^as described alwDve. ■ vi.:; ":i •: ' • 2v 

: i:.^^: :c:^..\r:-^ - ''-y^^i .:-i^"-.'^r.:?c: 

In a preferred aspect, this invention provides a surfactant-containing composition 
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comprising an ascomycin. e.g. compound Y. in the form of a solid dispersion as described 



The weight ratio of the ascomycin, e.g. compound Y, to carrier medium is generaUy 
more than 1:3, preferably less than 1:4.-..^^ .--^ - 



no 



5 The ascomycin, e.g. compound Y, sohd dispersion compositions may/be^|)repared 
analogous manner to the processes described above. 



' in 



i : ; fOJ?l-C.onq3psidon^,of compomid-.Y^ ddselosedrhercin are usefulrftir etan^le. in the 

manifestations of immunologically-mediated diseases. I'Mbre specificaUy. ffi^S cSiiipositions " 
10 of this invention are useful as antiinflammatory and as immunosuppressant and 
:'.T-'-l^!^^^X? agents for use in tbe-prevchtiDii.and-te«8ni«yLof infi^ :^ 

and of conditions requiring immunosuppression; siich as" vC^ ¥ 

a) the prevention and treatment of 

r: ;-i ,-,c" s ejection .of organ: or. tissji^Atranspl^^^ bone « 

15 marrow and skin, 

d-li : :^:.:/o- JS??%Y?'^^Srhgst ,dis 

.-v^;i^"':i M^OMnmraeLdiseas^es:such. ? ' 

erythematosus, Hashimoto's thyroidis, multiple sclerosis. Myasthenia gravis. 

T-r ; rr r-.^?^^^. ^VP^ Iiand -uveitis, .-..•.'r: .Y .■ .■■!.:■ r::-.-jTiCi.-':; cdT 

'° v-* 0_ 9¥^?.o»i? ^?anifestatiohS:.of immm 



as 



' Pf:il^aimmtory':and hyperproliferative^ diseasesi srich 

-> • r,; ^rPSoriasis, atopical dennasitis, contact deraiatitis^^arid fufthei' ec^Siatbui' dermatitises, 
: c .. : . .. { . sebpnhoeic dermatitis. Lichen planus;: Pemphijgus, bullous; Pempfii^oidf 

Epidermolysis bullosa, urticaria, angioedemas, vasculitides, erytbeinks; 'cutaneous 
5 eosinophilias. Lupus erythematosus and acne; and 



c) Alopecia areata. 
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Where the pharmaceutical composition of this invention is in miit dosage form, e.g. as a 
. .,r"^M^^^ each unit 'dosa;ge will suitablj^ confain between Img and 100 mg 

of the dnig substance, more prefa^faly between 10 afid 50^r^^ for exaniple 15, 20, 25. or 
50 mg. Such unit dosage forms are suitable for administration 1 to 5 times daily 
depending upon the particular purpose of therapy, the phase of thefajpy ^d the like. 



5 



In one embodiment of this mvention, the composition comprises 30% by weight compound 
Y and 70 % by weight HPMC in a dosage of e.g. 10 to SOihg pfef ciay for use in, e.g. 
psoriasis, atopical dermatitis or contact dermatitis. ''- '^ ^^' ^^ ' 

; .amount of , the xompositionk ^to- be adnumsteied depeh<is on'sevefal factors, for ' 

10 example the desired duration of treatment and the rate of release of compound Y. 



) T?^ ."^^ of the.phannaceutical boin^ositions' contaimng tbih|)bimd Y can"be observed in 
standard clinical tests in.- for example, known indications of active '^|ent dbsages giving 
equivalent blood levels- of active agent; for example using 'dosages in the range of 1 mg to 
1000 mg of active ag'ent:per day for a 75 kilogram adult and'in ^standard animal models. 
15 The increased bioavailability of the ding substance provided by ^the -Compositions can be 
. . , q^prved in/Stand^^^ r~ji- :;r: : iiAi 

Following is a description by::way :o£^iamJ)te o&l5r; oY^ soIi compositions of this 

invention. 

Example 1 . . v-rJj. zv^rr^r " i-.:m;'-: j-^ joi^';-:^^'^ ii^-s A 

20 A solid dispersion composition is prepared containing tiie following iig^eifts (ui parts 
by weight): o ; - r^-'^ 

Compound X : 9.1 r,: 3;/- 

HPMC 3 cps .1 --r.J. gi/j ^ - '^^^^^ 

. .-.. -Lactose :200;mesh r. r:'^..:f:^ - ; - r '^'9.p^^cnVnr::^^io'' jZ t: l. 
25 The composition (Form A) is prepared by dissolving die rapamycin and carrier medium in 
^.a*^*^^?^^^^^ mixture:;. Absolute ethanol is -used in' a lirTati& by weight' witfi'the 
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fc L. to a fine 

powder with mean pardck size < .0.5: nuiL - . r . ^ 



A solid dispersion composition is prepared containing the following ingredients (in parts 

IIPMC 3 cps . :.:c:aoo 'zo --j^fi;?^ ^iol' o.".: . linr:-- : . 

Poloxamer 188 (from BASF) 16.7 

10 Example 3 

r.i ; .3v =^ f^.io^^f ^^^^8^ comEpsitipn is. prepared containing dieifoUowing^ingredie^^ 

by. weight):.. ............ ,-5. ■ .. „•.._...,,..,.-> ,; b..ih ' -r 

The composition (Fonn; G): is prepared in :aoalog6te manM^^ in E^^pIe 1. 

:Lti la -,r;oL!fucqii;.:c ff?ftPfi*^?^^.PPlye,thylene glycol. succii^^ r. ; cI, ;:.j:=v -!]■.-• f 

,.-rv_"njvi-: 

Example 4 

A soUd dispersion composition is prepared containing the followini-mgridients (in parts 

Compound X 10 ' ^ ' ' - 

HPMC 3 cps 80 . r; : ' 

Solulan C24 (from Amerchol) 10 ' " ^ ^ 

The composition (Fonn P):is prepared in analogous manheAo that in Example 1. 

r , "^^T c?W?»^pn?. Fojms A to D may be fonned into tablets. ftUctFinfiy capsules, or 
powdered and packaged in sachets. 
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Pharmacokinetics after administratioD of 40-Q-f2--hvdroxv)etbvl rapamvcin to rats 
a) Drug administration 

0.5 ml aqueous dispersions' of the^Comfiound X compdsitibns (coTOsppn^ to 4.0 mg 
■ * ^ictive in^grSdife^ adminis^red by gastric intubation during a shdrt inhalation 

„ . were used 

'1 I v^i for each cbniposition Forms ^Af S^ C and D. ^ ' ( 

.... .b).--. Blood-sampling" ; " "--r-" ' . ' 

- The animals received a penrant^ntparo day prior to this 

experiment. 0.5:ml^ venous blood (veiia jugularis) was cbllected from each rat and stored 
• - "10 " in 2.5 nil EDTA'm^^^ of 2 animdsjci and 2, 3 anduj 5 and 6) were 

„.P°^1^. ^tprcd. at_-8a 'C-untU-drug analysis. -Samples WEiie-taken before 'administration 

^-::and 10 minutes (m), 30m, 60m, 12bmi 300m, 480m and J144pm^after,to 

_ q)_„ ^^-BioanalyticS'^ — — ^ j "' "7' i * ~ - _ 

■ 'The blood samples were analj^ed using^^ 



4.5..,jpable''l 'sii0wr±e ph'afm collected after administration of llompound X to 
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ume (n) 


Form A 


JFonn B . „ , ~ . 


; ■■•FcttBlTG- 


>' Fonn D 


U 


7 


7 


7 


7 


0.17 


118 


117 

. . ".?n.t>;'..n*o .•. 


85 


■68 


,0.5 . 






1-1:^5:- .■..V-I_.'.-;- 


^74 




^375- ■• ■'^ -^-'-'-'i' 




i fc..,:--::^ cru i.-- 


.66 


2 


277 , 

! • . V'. 


"82r^ ' 






5 


573 . 


92 


58 


39 


8 


496 


66 


45 




24 


93 


30 


34 


30 


i j.Cinax 'tng/mij'.'- 


^573--- -'^'^^ ' 


•¥35^""'" 


131 


81 


Tmax (hr) 


5.00 


0.50 


0.50 


0.50 


AUC 0-8h 
[(ng/ml).h] 


3502 


720 


565 


376 


AUC 0-24h 
[(ng/ml).h) 


8213 


1487 


1192 


886 



10 



15 . 



Form A resulted in blood levels higher than those after administration of surfactant- 
20 containing compositions. 
Dog Study 

Following the above promising results, a relative bioavailability study was performed 
fasted beagle dogs using a dose of ImgAcg body weight. Hard gelatin c^sules each 
containing lOmg compound X were administered to 8 dogs in a 4-way latin square design; 
25 the dogs were fed 6 hours post administration of the capsules, and blood levels of 



m 
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compound X were determined over 48 hours. Similar blood concentration profiles of 
„ cpp)pund3^ .^ere obseryedjor aU:.*^^^ temiinal' halMe^of^ X in 

blood between 10 and 40 hours. Median peak IfeWls of 140' ng/im m^an AUC levels 
, ^ pf(^^hi}^,1600ngJi/nilwe^^ ^.-;;:*r: : '.^ - ;^ - 

. 5; . Example S . o-:: 'ji 1^:^:::^^:.^^^ -i-- 

1 r. A jSolid. dispersion cpmposidon is;|)repared &ritaiiuhg^the-foU6W^ parts 
by weight): o hr:^ z:X'<'^ ■ : = : ^ q. : :* 

Compound Y 20^- '^v'^-^ ^ ^ 

^? '^.^ 99°^P9sition. (Form E) is preparedly dissolving compound Y'^'mi-i^er medium in 
r ' - ^ ethanol/aceiQne.rnixtur^^ iTlieiSQlyents 'are' then' evap^om^ the Wsulting dry 
residue milled. , . ; .--v^--- ^ ' = - '/ fv:- ---^ ^ ^- / : . 

Example 6 ^ . . ... ..^-a n^C^")" . ""Oc .vir^. —-'^ 

A solid dispersion composition is prepared containing the -following ingredients (in parts 
15 by weight): " : ..v t^z-A-yrci / :v ^''I'.^^i -^- 

. Compound y - - 20 - - 

Poloxamer 188 \10^ ■ - ' ^ ^ • 

. J ^- '^9.^.9J?POp^^^^^^ iih /analogous maimer lo -that in Exkinpife 5. 

20 Example 7 ;:rr{ iioL-i: ' " •'■^ - 

^ , A^, solid, dispersion composition :is ;pjtpaied containing^ th<i following in^r^ehfs (in parts 
by weight): 

^ . ^^^^ Conqjoiind-Yr ..o*;L.-: rr- :.r. ri r^^rf: ^;i<20/-c:::- r 3' '^'^ 
HPMC 3 cps -_T^;s . .-.^v: v ro.:]75:c:-^ i^^- • ? v:rr:: 

25 Sodium laurylsulfate 5 

The con5>osition (Fpim. G) .is ^prepared m analogous maMef lb th^ in Exar^l^ 5. 
. ^ V- ": c • - :r. ''/b \ '''' --'-^ 

- ; J^^ c9^lposjitions Forms E. to G may be fonned into tablets,' filled &o capsules, or 
powdeyed and packaged in. sachets:.;./ - ; ^9 0:. ^' i^'-' " " * — 
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, ■^)... I^giidriijiiistratiptt M -.^Tijcr; 0. r..-°^i?w:'J j boo.' 

0J5 ml aqueous dispersions of thp^g,i»mposM6ns::ic6^sp6ni^i (0^4:6 mg active 
ingredient/rat) were administered by gastric intubation during a skotf ^MatioS anaesthesia 
\^..^*.^i^.?°^'^.^Se,.a^ta^:iled t9 atpolj^ethylene tube. .Six^aiiima&-V^d idhd for each 
conqrasition Forms E, F, and G. iOriUs'/ 
b) Blood sampling-.,- f oa.. . ...v.^ 

The animals received a; permanent cannula into a vena jugbferis one' day prior to this 
ejtppjimenL- 0.5 mI,yenous- blood (vena juguJ(u4s) W each rat'and stored 

^in.2.5 .ml EDmtub^s. The:blood::sam|iles^of 2 aniiii^'s (l and 2^ 3 'a^d' 4, 5 and 6) were 
pooled and stored at -80 'C until drug analysis. Samples were" take^ adr^tration 
and 10 mimites (m). 30m. 60m, 120m, 300m, 480m and 1440m aft^^linmSstration. 
.-■ ., P),;^,-,- Bioanalytics n" ;-.'--;.::,ci.'--~ ?i v/qcioc nr ;'>:.-.>';•/..".; L;'. ./ . • 

The blood samples were analysed using reversed phase HPLC. ' - * 

Y ba(./"-.i.i.-o..j . ... 

15 The results are plotted in Figures 1 and 2, m which ngM^^ir^^ is plotted against 
time in hours (horizontal.,axis). 881 rMzirAOX-^ 

.1 .?.8»«*-J^^5^s.that .Fpnn J?.«sMt«i:in Uoiid ^yih ^•Estoit^J'^§&^^^' blood levels 
observed after administration of Form E or Form G. S_;2'5'-i£li.-i 

asr^m^i^^S^ 5pnnJ= iesulted-iK.high blood 1^^^^^^ food. 

:0 Compound Y is in amorphous form in tiie compositions E.^ and G^bn formation and after 
6 montiis storage as determined by X-ray diffraction. 

,:. -..nvd nv:d.oZ 'J. 

.1 J^'^nns. E., F and G are -tested for respectiVe^^dissolution ritHs': Oil sfir&g In' J 'solution of 
0.2 wt% sodium dodecylsulfate in water at 3TC, it is found tiiat over 80% available 
compound Y is released and dissolved ft^ofm each n^iilled coiiij>Osition bbhtaiiStg IQmg 
compom^d Y after 30 minutes. 92% available compound Y is We^ed Fb^ This 
conqjares witii approxhnately 5% release after 30 minutes fi-om an equivalent amount of 
ciystalline compound Y. 
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Claims / \ 1 

1. A pharmaceutical" composition in the form of a soli^ dispersipn comprising a 
rapamycin or an ascomyqin-^and/a carrier medium. / \ \ 

2. A composition as claimed in claim 1 wherein the 'carrier medium Comprises a' water- 
soluble polymer or a cyclodextrin. / \ 

3. A pharmaceutical composition in the-forSi of a solid/dispersion comprising rapamycin 
or 40-0-(2-hydroxy)ethyL rapamycin and 3 , jcairier.. medium compnsingW water-soluble 
polymer. " \.. _ -^"""rl -- \i 

4. A composition as claimed in claim 3 wherein the polymer is 
hydroxypropylmethyicellulose or polyvinylpyrrolidone. 

5. A composition as claimed in any preceding claim comprising up to 30% by weight 
of the rapamycin. 

6. A composition as claimed in any one of claims 2, 3 or 4, wherein the water-soluble 

polymer' is hydroxypropylmethyicellulose in an amount by weight of up to afeout 95%, 

\ ■ ' . \ ' 

/7. A composition as claimed in any or^^^ of claims .2 to 6, wherein the weight ratio of 

rapamycin to polymer is less than 1:4. - - . 

\ \ 

8. A phannaceutical composition in the form of a solid dispersion comprising 33-epi- 

i 

■chlord-33'-desoxy-ascomycin and a carrier medium. i 

9. A composition ^ claimed in claim 8 wherein the carrier medium comprises a water- 
soluble polymer or a cyclodextrin. / -- .^ 

v.._^^^ -X -v'-^— 

10'.' " A* complositibn. as claimed in cl^m 8 or claim 9, further coniprising a surfactant. 
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Figure 1 Mean blood levels of Compound Y plotted as a function of time 
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Figure 2 Blood levels of Compound Y after in-food administration 
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